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Abstract: The aim of this systematic review is to answer the question: Is substantial, stable 
and long-term weight loss a viable goal for adults with obesity? To answer this question, we 
conducted a broad systematic search of non-surgical and non-pharmacological obesity 
treatment studies with the following strict criteria 1. Minimum three-year follow-up. 2. Five 
percent body mass lost. 3. No continued interventions in the follow-up-period. 4. Prospective 
design. 5. Less than 30% attrition from the start of the follow-up period. While the search 
revealed a very large number of published articles, only eight studies met the inclusion 
criteria. Several of the non-included studies report a majority of participants achieving 
satisfactory weight-loss and little re-gain, especially among studies with continued 
interventions during the follow-up period. In contrast, the eight high-quality studies included 
in this study demonstrate a trend of weight-regain towards pre-treatment baseline. This review 
concludes that the majority of high-quality follow-up treatment studies of obesity are not 
successful in maintaining weight-loss over time. The results suggest that excess weight can be 



















In 1959, Stunkard et al. conducted the first prospective follow-up study of adult obesity 
treatment.1 The majority of the 100 participants were successful in reducing a substantial 
amount of bodyweight but regained almost all the lost weight over the next two years. 
However, these poor initial results may not reflect the current treatment of adult obesity, as 
new treatments have emerged.2 Now, 60 years later, there is considerable disagreement 
regarding the efficacy of obesity treatment.3-5 Short term weight-loss success is well-
documented, 6,7 but studies with a longer follow-up time show inconsistent results.8, 9 A large 
number of journal articles on obesity treatments are published each year and reviewing this 
voluminous literature is challenging. This is partly because of the size of the body of research, 
and partly because differences in inclusion criteria can have a notable impact on the 
conclusions reached. Some reviews do not include follow-up or only very brief follow-up.10 
Others have long follow-up but do not distinguish between substantial and modest weight-
loss.11 Some reviews only include studies with substantial weight-loss and long follow-up 
time but include studies with high rates of attrition.12 Other reviews include both treatment of 
childhood and adult obesity13 or base conclusions on a mix of drug and behavioral 
treatments.11, 14 In addition, systematic reviews often take the form of meta-analysis between 
groups of participants in different treatments.15 Significant differences between groups on 
different diets, therapy or behavioral treatments contribute to our understanding of obesity 
treatment. However, between group analyses typically do not emphasize the observed within 
group weight-regain. Their conclusions are generally positive, and give the impression that 
weight-loss interventions work, and that weight-loss can be maintained,11, 16, 17 often ignoring 
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the question of long-term stability. Another source of discrepancy is treatment studies with 
and without a prospective design. Retrospective cross-sectional surveys may have a large 
sample size but are likely biased towards including participants whom have experienced 
success. In contrast, representative population data of obese individuals show that the 
likelihood of achieving a stable and normal weight is very low.18 Studies with a prospective 
research design eliminates self-selection, but the validity of their conclusions are dependent 
on non-systematic attrition rates. Unfortunately, successful individuals and successful trials 
are more likely to be reported. 19 Individuals who do not achieve sustained weight-loss are 
arguably more likely to drop out and thus less likely to be included in published literature. 
High dropout rates in obesity research is a common problem6 with some studies have as much 
as 83% attrition.20 Patients dropping out are less likely to comply with a diet,21 rate the 
intervention program worse,22. and have lower self-efficacy regarding weight-loss.23 Thus, 
high rates of attrition can introduce systematic error that may skew the results in a more 
favorable direction. The publishing process is likely also skewed towards positive conclusions 
as poor results are less likely to be reported.24 Lastly, conclusions from reviews that include 
studies with continued interventions during the follow-up period,12 may be more positive than 
studies without. Utilizing sustained interventions during the follow-up period is likely to yield 
more positive results, but this research design limits the generalizability of the treatment to 
other patients with obesity who do not receive long-term follow-up treatment. This design 
also begs the question of what happens when all treatment ends. The current study more 
rigorously examines the evidence for whether or not substantial, stable and long-term weight-
loss is viable for obese adults. Reviewing only high-quality follow-up studies of obesity 
treatment may eliminate some of the inconsistent results seen in obesity research.  
Methods 
Inclusion criteria 
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 We included studies, written in English/Norwegian/Danish/Swedish, which complied 
with the following inclusion criteria. We limited the studies to focus on adults only and 
excluded any studies that include participants below the age of 18. We only included studies 
of intentional weight-loss that was not due to bariatric surgery, medical or pharmacological 
interventions. We also excluded studies that use pharmacological options to prevent weight 
regain.25 In an attempt to identify long term weight changes, we only included prospective 
studies with a minimum follow-up time of three years. We excluded studies that provided 
continued interventions during the follow-up period. Studies utilizing continued interventions 
during the follow-up period are likely more successful then studies without. However, the 
stability of their long-term results are not sufficiently demonstrated with this research design 
as results cannot inform on what happens to the patients when the intervention is finished. 
Because of this, they are excluded from the current study. We included studies where the 
participants are contacted by phone or other correspondence to register their weight, although 
this may also serve as a motivational boost. We excluded studies where participants lost less 
than a mean of 5% of their total body mass. Lastly, we only included studies with an attrition 
rate during the follow-up period, of less than 30%. We did not limit the studies in regard to 
attrition rates during the intervention/treatment period. 
Search strategy 
We identified relevant literature using a broad and inclusive search strategy, shown in 
figure 1. We searched the databases: MEDLINE, CINAHL, PSYCHINFO & ALLIED for 
studies published from 1984 to present. We identified journal articles containing multiple 
semantic variations, and base words, of the three search strings: Obesity/weight-loss, 
diet/exercise/intervention, and prospective/follow-up. We used exploded search terms in the 
databases where this is an option. The initial broad search identified 24159 journal articles.  
                                       --------------------------------------------------- 
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                                         INSERT FIGURE 1 AROUND HERE 
                                       ---------------------------------------------------- 
Identification 
The identification of relevant literature was done in three stages, as shown in figure 2. 
In the first stage, four research assistants and the study’s first author screened titles and 
abstracts to exclude studies that were in obvious violation of our inclusion criteria. When in 
doubt, a study was included for further evaluation in phase 2. In phase two we reviewed the 
articles in full, in accordance with our inclusion criteria.  
                                       --------------------------------------------------- 
                                         INSERT FIGURE 2 AROUND HERE 
                                       ---------------------------------------------------- 
The screening stage removed the majority of our original search results and resulted in 
113 articles for more detailed identification, presented in appendix 1. In the screening stage, 
most of the excluded articles were removed because they were not treatment studies of 
obesity. During phase one evaluation, we identified if the articles had the necessary follow-up 
time, used weight-loss drugs, had a prospective design, if participant achieved the necessary 
amount of body mass lost, as well as no reported intervention during the follow-up period. We 
identified 95 articles for exclusion. The remaining 18 articles evaluated in phase two are 
presented in appendix 2. In phase two of the evaluation we calculated attrition rates and 
further evaluated if any sustained intervention was utilized in the follow-up time. This process 
excluded an additional 9 articles. The final 8 articles fit our search criteria.  
Analysis using simulated data 
To graphically present and statistically infer a best fit line for weight regain, we used 
an approximation of the percentile weight-loss data by simulating individual scores of each 
study, using normally distributed scores with their respective means and standard deviations 
                         FOLLOW-UP STUDIES OF OBESITY TREATMENT 5 
(SD). When studies used adjusted weights (e.g. to adjust for self-report) we used these 
weights in the analysis. Two of the eight included studies, Schwarzfuchs26 and Pekkarinen,27 
did not supply a SD. For these studies, we imputed the mean SD across all studies and time 
points. For ease of comparison, we used a fixed occasion measurement when coding time at 
pretreatment and post treatment. Specifically, pretreatment as time zero and post treatment at 
time ten. We used months following post treatment, plus ten, as our follow-up time 
measurements. In order to capture the non-linear development seen in each study we 
employed a linear spline regression, using the lspline28 package, with one knot manually 
placed at posttreatment. The principal advantage with the linear spline is that coefficients 
capture the slope of change in both the treatment, and the follow-up phase. The two splines 
are parametrized with slopes of individual segments. The R code for the analyses and 
simulated data is available at https://github.com/MagnusNordmo/DietReview. 
 
Results 
Result of the search 
The results showed that research efforts are abundant in the field of obesity treatment, 
but that few high-quality studies are published. The two most common limitations were lack 
of prospective design and lack of follow-up, as seen in figure 2. Many of the cross-sectional 
retrospective studies report good results and conclude that a majority of participants have 
satisfactory weight maintenance outcomes after several years.29-35 However, other 
retrospective evaluations show that the prototypical outcomes are high degrees of weight 
regain. 36-41 The discrepancy in results is likely due to differences in methods. The 
retrospective studies showing favorable outcomes, are of lower methodological quality either 
through low response rates, low N, non-substantial weight-loss or systematic bias in the form 
of self-selection of participants whom achieve success. The studies with short follow-up time 
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mostly demonstrate favorable outcomes and weight maintenance.42-50 Prospective studies with 
close to three years follow-up had notably less favorable outcomes.51,52  Among the 
prospective studies with over three years follow-up, but with high rates of attrition (appendix 
2), the majority of the results are quite favorable. Lantz53 concludes that substantial weight-
loss can be maintained after a 4-year comprehensive treatment program, with a final mean lost 
weight of 8.5 percent below pre-treatment baseline. Milsom54 concludes that a large portion of 
participants were able to maintain clinically significant weight-losses, multiple years after 
treatment. Studies with sustained interventions during the follow-up period also showed very 
positive results. Using group and individual counseling during the follow-up period, Hakala et 
al. found a sustained weight-loss effect after five years.55 Golay et al. admitted a small 
number of patients, whom were highly motivated for treatment, to an in-hospital program 
with a sustained intervention, including re-admission and GP follow-up resulting in mean 
weight-loss at 7.4% after five years56. The favorable outcome achieved by Lantz may also be 
partly due to sustained interventions during the follow-up.53 These results are informative of 
what can be expected as a best possible scenario but cannot inform on the weight 
developments after the intervention ends. The remaining eight studies have low rates of 
attrition and a follow-up period without sustained interventions. The outcomes of the included 
studies are presented in figure 3.  
                                       --------------------------------------------------- 
                                         INSERT FIGURE 3 AROUND HERE 
                                       ---------------------------------------------------- 
As seen in table 1, Cooper et al. conducted a high-quality prospective follow-up 
randomized control trial (RCT) on the treatment of obesity with cognitive-behavioral or 
behavior therapy with 99 female participants with severe obesity.57 The participants were 
referred by their family physician or respondents to an advertisement placed in hospitals. The 
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study included a general self-help, control group, which results are left out of the current 
analysis as they did not achieve substantial weight-loss. Hensrud et al. tracked the weight 
development of 24 women with moderate obesity after weight-loss without attempts to 
stagger weight re-gain and can serve as a reference group.58 The participants were recruited 
from a hospital population. Pekkarinnen et al. conducted an RCT and followed 59 men and 
women with severe obesity five years after a very low energy diet (VLED) and behavior 
therapy.27 Almost half of the patients dropped out during the treatment phase. After five year, 
the remaining participants showed favorable results, with a mean sustained weight lost at 
notable 8.4%. Schwarzfuchs et al. followed 332 participants (86% men) with moderate 
obesity after a two-year intervention consisting of different diets. The study was an RCT. The 
sample was recruited from a workplace Participants lost an average of 5% weight. After four 
years, the participants had a mean weight-loss of 1.9% of initial body weight.26 Stalonas et al. 
used an exercise and the contingency management component of a behavioral weight control 
program and followed 36 patients with moderate obesity for five years. The participants were 
recruited via local advertisement. The average patient gained 6.7% body weight from their 
pre-treatment weight.59  
                                       --------------------------------------------------- 
                                         INSERT TABLE 1 AROUND HERE 
                                       ---------------------------------------------------- 
Vogels et al. treated 91 patients with moderate obesity with a very low-calorie diet and 
followed them for three years after the intervention.60 After three years, the average patient 
gained 0.8% body mass, compared to pre-treatment baseline. The participants were recruited 
via local advertisement. Wadden et al (1988). followed 59 patients with severe obesity after a 
very low-calorie diet and behavior therapy for three years, with an RCT design. Final mean 
weight-loss was 3.2% below baseline. The participants were recruited via a newspaper 
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advertisement.61 Wadden et al (1989). treated 76 women with severe obesity with the same 
RCT design, consisting of a very low-calorie diet, behaviors therapy or a combination of both. 
Patients were  followed for five years.62 The average patient lost 13.5% weight after the 
treatment. Around half of the participants (55%) reported having received additional weight-
reduction therapy during the follow-up period. At the five-year follow-up the mean weight 
was 2% above pretreatment baseline. These two journal articles both refer to the same 
treatment study with two cohorts and identical treatment conditions that is reported at 
different intervals. The latter article combines both cohorts and is included in the current 
analysis, while the former is removed. Olszanecka-Glinianowicz et al. used a three-month diet 
and exercise-based weight-loss program to treat 30 women with moderate obesity and 
measure changes in systemic microinflammation. Participants lost an average of 8.3%. After 
five years, the participants had returned to baseline weight (0.4% mean weight-loss).63 With 
the exception of Cooper, the included studies do not show any repeated measures without 
weight re-gain. As seen in figure 2, most of the weight is regained within the first year. The 
pattern of re-gain between studies is quite similar, with Pekkarinnen as a positive outlier. The 
overall best-fit line of all the studies, as a function of linear spline regression is shown in 
figure 3.  
                                       --------------------------------------------------- 
                                         INSERT FIGURE 3 AROUND HERE 
                                       ---------------------------------------------------- 
As seen in figure 3 mean weight lost was 91.4%, across all studies after the treatment 
phase. The average rate of weight regain in the follow-up phase was 0.14 % body weight each 
month, reaching pre-intervention weight at roughly 4.1 years post intervention, as shown in 
table 1. If Pekkarinnen et al. is removed from the analysis, the rate of regain per month is 0.15 
%, reaching pre-treatment baseline after approximately 4 years. 
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                                       --------------------------------------------------- 
                                         INSERT TABLE 2 AROUND HERE 
                                       ---------------------------------------------------- 
Discussion 
All studies show significant weight regain and trends to pretreatment baseline weight. The 
notable exception is Pekkarinnen et al.27 However, as a measure of the stability of the average 
weight-loss experience it has notable features which may explain why it outperforms the other 
studies reviewed. The attrition rate from the follow-up time is within the inclusion criteria, but 
the attrition rate in the treatment phase is very high, with only half of the original sample 
measured at follow-up, most dropping off during the treatment phase. Also, over half of the 
participants reported receiving other non-surgical weight treatments during the follow-up 
period. This might skew the results in a favorable direction that could give a misleading 
representation of weight regain probability. It also has a low amount of follow-up participants. 
Given the study’s notable departure from the overall trend, its limited and low sample size 
and treatment attrition, it seems likely that it is not as good of a representation of post 
intervention weight-regain, as the other studies included in this review. These show some 
variation, but all conclude that most participants fail to achieve sustained weight-loss. Only 
Cooper et al. found a pattern of weight stabilization just below the pretreatment weight. The 
other studies show increasing weight at every measurement point. The results from studies 
with no effort to stagger weight-regain58 and studies with the explicit intent to treat cognitive 
behavioral mechanisms that contribute to regain57 are remarkably similar. Differences in the 
amount of weight lost during treatment emerged between the studies. These differences in 
weight lost correspond to differences in pre-treatment weight, but do not appear to be related 
to probability of weight re-gain. However, due to limited evidence we cannot conclude that 
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there is no association between the amount of weight lost and the probability of weight re-
gain.        
The aim of this study was to determine if high-quality studies of obesity treatment support 
the notion of achieving substantial, stable and sustainable weight-loss, for the average person 
engaged in weight-loss treatments. The studies included in this review indicates that this 
notion is not supported by research evidence. The results indicate that substantial weight-loss 
is possible, but not stable or sustainable for the majority of dieters without a continued follow-
up intervention. The results of the search reveals that there are very few robust studies, a 
sentiment echoed in other reviews.16 This is because of two possibilities: Either the research is 
not being done or it is not being published. The efficacy and sustainability of weight-loss 
interventions would arguably be better understood with more registered reports, reducing the 
likelihood of negative results being omitted from the literature.24 Many of the non-included 
studies with lower methodological quality do show that substantial weight-loss is possible. 
The results are interesting as success stories but do little to inform the probability of success 
in maintaining weight-loss for the individual person with obesity.  
Limitations 
The current study has some limitations. Firstly, due to the sheer amount of available 
studies to screen, we cannot definitively rule out that some studies were wrongly excluded 
during the screening. On the other hand, the large number of journal articles identified with 
the current search strategy reduced the chances of not discovering relevant research. 
However, only reading titles and abstracts increases the likelihood of wrongly excluding 
articles, that would have been included if the entire article was read. Secondly, simulating 
data based on means and standard deviations makes it impossible to do analysis of individuals 
weight trajectory. The data, figures and best fit lines presented here should only be interpreted 
at the group-level. The search strategy used to discover relevant articles also has limitations. 
                         FOLLOW-UP STUDIES OF OBESITY TREATMENT 11 
The results of the search may have uncovered more relevant articles with more relevant 
keywords, such as “treatment”. The screening process also has the limitation of not 
systematically organizing the excluded studies. If a title or abstract read: “follow-up of one 
year” it would likely have been excluded in the screening process. Because of this, the articles 
in the evaluation phases (appendix 1 & 2) are not representative of the field of obesity 
treatment. Lastly, the results of this review cannot be generalized to the treatment of 
childhood obesity, treatment with sustained interventions or bariatric and pharmacological 
treatments of obesity. 
General discussion 
A number of psychological and somatic changes designed to revert the weight-loss 
have been documented. These include a reduced resting metabolism,64 increased satiety for 
high fat, high sugar foods,65 dysfunction release of hunger and fullness hormones66 as well as 
a decrease in satiety regulating Leptin.67 Because of these mechanisms, body weight is under 
strong physiological control and there is considerable effort required to avoid re-gain. If the 
individual continues the restrictive diet and exercise regimes that accompanied the period of 
weight-loss, maintenance is possible. However, the focus on diet and exercise might be 
difficult to maintain post intervention. Secondly, even with complete commitment, life-
events, physical or psychological problems may disrupt the maintenance project, causing 
weight re-gain68 The low probability of success reviewed here may be a part of the 
explanation of why, for some individuals, dieting is more likely to increase, not decrease 
weight in the long term,69 even when controlling for genetic factors.70 The current study 
highlights the relevance of prevention, rather than treatment interventions, as well as 
alternative approaches such as a health at every size approach.71 In addition, it suggest that 
stopping weight gain and establishing health promoting eating habits may be a more viable 
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goal in treating adult individuals with obesity and that weight management is a lifelong 
process, not a short term goal.  
Conclusion 
The field of obesity treatments has some notable inconsistencies. Some studies are 
optimistic about the prospect of sustained weight-loss,4,9, 11,16,17 while others are not1, 18. The 
negative results of the eight high-quality follow-up studies reviewed here suggest that weight-
loss without continued treatment results in weight regain for most people. These results are in 
contrast to studies with sustained interventions, which are more likely to support sustained 
weght-loss.53, 55, 56 The negative results reviewed here are also a departure from the positive 

























1 Stunkard A, McLaren-Hume M. The results of treatment for obesity: a review of the
 literature and report of a series. AMA Arch Intern Med. 1959; 103: 79-85. 
 
2 Wadden TA, Stunkard AJ, Brownell KD. Very low calorie diets: their efficacy, safety,
 and future. Annals Intern Med. 1983; 99: 675-684. 
 
3 Brownell KD, Rodin J. The dieting maelstrom: Is it possible and advisable to lose
 weight? Am Psychologist. 1994; 49: 781. 
 
4 Hill JO, Wyatt H, Phelan S, Wing R. The National Weight Control Registry: is it
 useful in helping deal with our obesity epidemic? J Nutri Educ Behav. 2005; 37: 206
 -210. 
 
5 Ikeda J, Amy NK, Ernsberger P, et al. The National Weight Control Registry: A 
Critique. J Nutri Educ Behav. 2005; 37: 203-205. 
 
6 Flynn TJ, Walsh MF. Thirty-month evaluation of a popular very-low-calorie diet
 program. Arch Fam Med. 1993; 2: 1042-1048. 
 
7 Johnston BC, Kanters S, Bandayrel K, et al. Comparison of Weight Loss Among 
Named Diet Programs in Overweight and Obese Adults: A Meta-analysisWeight Loss 
Among Named Diet Programs. JAMA. 2014; 312: 923-933. 
 
8    McGuire MT, Wing RR, Hill JO. The prevalence of weight loss maintenance among
 American adults. Int J Obes 1999; 23: 1314–1319. 
 
9 Fildes A, Charlton J, Rudisill C, Littlejohns P, Prevost AT, Gulliford MC. Probability 
of an Obese Person Attaining Normal Body Weight: Cohort Study Using Electronic 
Health Records. Am J Public Health. 2015; 105: 54-59. 
 
                         FOLLOW-UP STUDIES OF OBESITY TREATMENT 14 
10 Foreyt JP, Goodrick GK, Gotto AM. Limitations of behavioral treatment of obesity:
 Review and analysis. J Behav Med. 1981; 4: 159-174. 
 
11 Powell LH, Calvin Iii JE, Calvin Jr JE. Effective obesity treatments. Am
 Psychologist. 2007; 62: 234-246. 
 
12 Anderson JW, Konz EC, Frederich RC, Wood CL. Long-term weight-loss 
maintenance: a meta-analysis of US studies. Am J Clin Nutr. 2001; 74: 579-584. 
 
13 Glenny AM, O’Meara S, Melville A, Sheldon TA, Wilson C. Review: The treatment 
and prevention of obesity: a systematic review of the literature. Int J Obes. 1997; 21: 
715-377. 
 
14 Turk MW, Yang K, Hravnak M, Sereika SM, Ewing LJ, Burke LE. Randomized 
clinical trials of weight loss maintenance: a review. J Cardiovasc Nurs. 2009; 24: 58-
80. 
 
15 Dombrowski SU, Knittle K, Avenell A, Araújo-Soares V, Sniehotta FF. Long term 
maintenance of weight loss with non-surgical interventions in obese adults: systematic 
review and meta-analyses of randomised controlled trials. BMJ : Br J Med Med Res. 
2014; 348. 
 
16 Franz MJ, VanWormer JJ, Crain AL, et al. Weight-Loss Outcomes: A Systematic 
Review and Meta-Analysis of Weight-Loss Clinical Trials with a Minimum 1-Year 
Follow-Up. J Am Diet Assoc. 2007; 107: 1755-1767. 
 
17 Nicklas JM, Sacks FM, Smith SR, et al. Effect of dietary composition of weight loss 
diets on high-sensitivity c-reactive protein: The Randomized punds lost trial. Obes. 
2013; 21: 681-689. 
 
18 Fildes A, Charlton J, Rudisill C, Littlejohns P, Prevost AT, Gulliford MC. Probability 
of an Obese Person Attaining Normal Body Weight: Cohort Study Using Electronic 
Health Records. Am J Public Health. 2015; 105: e54-e59. 
 
19 Ikeda J, Amy NK, Ernsberger P, et al. The National Weight Control Registry: A 
Critique. J Nutri Educ Behav. 2005; 37: 203-205. 
 
20 Harris MB, Bruner CG. A comparison of a self-control and a contract procedure for
 weight control. Behav Res Ther. 1971; 9: 347-354. 
 
21 Leon GR, Rosenthal BS. Prognostic indicators of success or relapse in weight
 reduction. Int J Eat Disord. 1984; 3: 15-24. 
 
                         FOLLOW-UP STUDIES OF OBESITY TREATMENT 15 
22 Hagen RL, Foreyt JP, Durham TW. The dropout problem: Reducing attrition in
 obesity research. Behav Ther. 1976; 7: 463-471. 
 
23 Mitchell C, Stuart RB. Effect of self-efficacy on dropout from obesity treatment. J 
 Consul Clin Psychol. 1984; 52: 1100-1101. 
 
24 Allison DB, Faith MS, Gorman BS. Publication bias in obesity treatment trials? Int 
J Obes Relat Metab Disord. 1996; 20: 931-937. 
 
25 Padwal R, Majumdar S. Drug treatments for obesity: orlistat, sibutramine, and 
rimonabant. The Lancet. 2007;369:71-77. 
 
26 Schwarzfuchs D, Golan R, Shai I. Four-year follow-up after two-year dietary 
interventions. New Eng J Med. 2012; 367: 1373-1374. 
 
27 Pekkarinen T, Mustajoki P. Comparison of behavior therapy with and without very-
low-energy diet in the treatment of morbid obesity. A 5-year outcome. Arch Int Med. 
1997; 157: 1581-1585. 
 
28  Bojanowski M. lspline package. From: https://rdrr.io/cran/lspline/src/R/lspline.R. 
 
29 Vedsted P, Christensen MB. Follow-up on patients 4 years after a stay at the Centre 
for Lifestyle at Braedstrup Hospital. Ugeskrift for Laeger. 2007; 169: 2016-2020. 
 
30 Holden JH, Darga LL, Olson SM, Stettner DC, Ardito EA, Lucas CP. Long-term 
follow-up of patients attending a combination very-low calorie diet and behaviour 
therapy weight loss programme. Int J Obes. 1992; 16: 605-613. 
 
31 Lavery MA, Loewy JW, Kapadia AS, Nichaman MZ, Foreyt JP, Gee M. Long-term 
follow-up of weight status of subjects in a behavioral weight control program. J Am 
Diet Assoc. 1989; 89: 1259-1264. 
 
32 Hartman WM, Stroud M, Sweet DM, Saxton J. Long-term maintenance of weight loss 
following supplemented fasting. Int J Eat Disord. 1993; 14: 87-1493. 
 
33 Jordan HA, Canavan AJ, Steer RA. Long-term follow-up of patients who lost weight 
in a cognitive-behavioral treatment program. Psychol Addict Behav. 1987; 1: 14-21. 
 
34 Leser MS, Yanovski SZ, Yanovski JA. A low-fat intake and greater activity level are 
associated with lower weight regain 3 years after completing a very-low-calorie diet. J 
Am Diet Assoc. 2002; 102: 1252-1256. 
 
                         FOLLOW-UP STUDIES OF OBESITY TREATMENT 16 
35 Lowe MR, Miller-Kovach K, Phelan S. Weight-loss maintenance in overweight 
individuals one to five years following successful completion of a commercial weight 
loss program. Int J Obes. 2001; 25: 325-331. 
 
36 Shintani T, Beckham S, Tang J, O'Connor HK, Hughes C. Waianae Diet Program: 
long-term follow-up. Hawaii Med J. 1999; 58: 117-122. 
 
37 Anderson JW, Vichitbandra S, Qian W, Kryscio RJ. Long-term weight maintenance 
after an intensive weight-loss program. J Am Coll Nutr. 1999; 18: 620-627. 
 
38 Christiansen T, Bruun JM, Madsen EL, Richelsen B. Weight loss maintenance in 
severely obese adults after an intensive lifestyle intervention: 2- to 4-year follow-up. 
Obes. 2007; 15: 413-420. 
 
39 Grodstein F, Levine R, Spencer LT, Terri, Colditz GA, Stampfer MJ. Three-Year 
Follow-up of Participants in a Commercial Weight Loss Program: Can You Keep It 
Off? JAMA Int Med. 1996; 156: 1302-1306. 
 
40 Hovell MF, Koch A, Hofstetter CR, et al. Long-term weight loss maintenance: 
assessment of a behavioral and supplemented fasting regimen. Am J Pub Health. 1988; 
78: 663-666. 
 
41 Klem ML, Wing RR, Lang W, McGuire MT, Hill JO. Does weight loss maintenance 
become easier over time? Obes Res. 2000; 8: 438-444. 
 
42 Annesi JJ. Supported exercise improves controlled eating and weight through its 
effects on psychosocial factors: extending a systematic research program toward 
treatment development. Perm J. 2012; 16: 7-18. 
 
43 Harvey-Berino J, Pope L, Gold BC, Leonard H, Belliveau C. Undergrad and 
Overweight: An Online Behavioral Weight Management Program for College 
Students. J Nutri Educ Beh. 2012; 44: 604-608. 
 
44 Jakicic JM, Otto AD. Physical activity considerations for the treatment and prevention 
of obesity. Am J Clin Nutri. 2005; 82: 226-229. 
 
45 McManus K, Antinoro L, Sacks F. A randomized controlled trial of a moderate-fat, 
low-energy diet compared with a low fat, low-energy diet for weight loss in 
overweight adults. Int J Obes. 2001; 25: 1503-1511. 
 
46 Perri MG. The Maintenance of Treatment Effects in the Long-Term Management of 
Obesity. Clin Psychol. 1998; 5: 526-543. 
 
                         FOLLOW-UP STUDIES OF OBESITY TREATMENT 17 
47 Ramirez EM, Rosen JC. A comparison of weight control and weight control plus body 
image therapy for obese men and women. Journal of Consulting and Clinical 
Psychology. 2001; 69: 440-446. 
 
48 Ryttig KR, Tellnes G, Haegh L, Boe E, Fagerthun H. A dietary fibre supplement and 
weight maintenance after weight reduction: a randomized, double-blind, placebo-
controlled long-term trial. Int J Obes. 1989; 13: 165-171. 
 
49 Toubro S, Astrup AV, Breum L, Quaade F. Safety and efficacy of long-term treatment 
with ephedrine, caffeine and an ephedrine/caffeine mixture. Int J Obes. 1993; 17 Suppl 
1: 69-72. 
 
50 Simpson SA, McNamara R, Shaw C, et al. A feasibility randomised controlled trial of 
a motivational interviewing-based intervention for weight loss maintenance in adults. 
Health Technol Assess. 2015; 19. 
 
51 Borg P, Kukkonen-Harjula K, Fogelholm M, Pasanen M. Effects of walking or 
resistance training on weight loss maintenance in obese, middle-aged men: a 
randomized trial. Int J Obes. 2002; 26: 676-683. 
 
52 Jones DW. Body Weight and Blood Pressure Effects of Weight Reduction on 
Hypertension. Am J Hyperten. 1996; 9: 50-54.  
 
53 Lantz H, Peltonen M, Agren L, Torgerson JS. A dietary and behavioural programme 
for the treatment of obesity. A 4-year clinical trial and a long-term posttreatment 
follow-up. J Int Med. 2003; 254: 272-279. 
 
54 Milsom VA, Middleton KM, Perri MG. Successful long-term weight loss maintenance 
in a rural population. Clin Intervent Aging. 2011; 6: 303-309. 
 
55 Hakala P, Karvetti RL, Ronnemaa T. Group vs. individual weight reduction 
programmes in the treatment of severe obesity--a five year follow-up study. Int J 
Obes. 1993; 17: 97-102. 
 
56 Golay A, Buclin S, Ybarra J, et al. New interdisciplinary cognitive-behavioural-
nutritional approach to obesity treatment: A 5-year follow-up study. 
Eat Weight Disord. 2004; 9: 29-34. 
 
57 Cooper Z, Doll HA, Hawker DM, et al. Testing a new cognitive behavioural treatment 
for obesity: A randomized controlled trial with three-year follow-up. Behav Res 
Therap. 2010; 48: 706-713. 
 
                         FOLLOW-UP STUDIES OF OBESITY TREATMENT 18 
58 Hensrud DD, Weinsier RL, Darnell BE, Hunter GR. A prospective study of weight 
maintenance in obese subjects reduced to normal body weight without weight-loss 
training. Am J Clin Nutri. 1994; 60: 688-694. 
 
59 Stalonas PM, Perri MG, Kerzner AB. Do behavioral treatments of obesity last? A five-
year follow-up investigation. Add Behav. 1984; 9: 175-183. 
 
60 Vogels N, Diepvens K, Westerterp-Plantenga MS. Predictors of long-term weight 
maintenance. Obes Re. 2005; 13: 2162-2168. 
 
61  Wadden TA, Stunkard AJ, Liebschutz J. Three-year follow-up of the treatment of 
obesity by very low calorie diet, behavior therapy, and their combination. J Consult 
Clin Psychol. 1988; 56: 925-928. 
 
62 Wadden TA, Sternberg JA, Letizia KA, Foster GD. Treatment of obesity by very low 
calorie diet, behavior therapy, and their combination: a five-year perspective. J 
Consult Clin Psychol. 1989; 13: 39-46. 
 
63 Olszanecka-Glinianowicz M, Chudek J, Szromek A, Zahorska-Markiewicz B. 
Changes of systemic microinflammation after weight loss and regain - a five-year 
follow-up study. Endokrynologia Polska. 2012; 63: 432-328. 
 
64  Fothergill E, Guo J, Howard L et al. Persistent metabolic adaptation 6 years after “The 
Biggest Loser” competition. Obesity. 2016;24: 1612-1619. 
 
65 DelParigi A, Chen K, Salbe AD et al. Successful dieters have increased neural activity 
in cortical areas involved in the control of behavior. Int J Obes. 2007;31:440–448. 
 
66 Coutinho SR, Rehfeld JF, Holst JJ, Kulseng B, Martins C. Impact of weight loss 
achieved through a multidisciplinary intervention on appetite in patients with severe 
obesity. American Journal of Physiology-Endocrinology and Metabolism. 2018; 
315:91-98. 
 
67 Maffei M, Halaas J, Ravussin E, et al. Leptin levels in human and rodent: 
Measurement of plasma leptin and ob RNA in obese and weight reduced subjects. Nat 
Med. 1995; 1: 1155-1161. 
 
68 McGuire MT, Wing RR, Klem ML, Lang W, Hill JO. What predicts weight regain in a 
group of successful weight losers? .[Erratum appears in J Consult Clin Psychol 1999 
Jun;67(3):282]. J Consult Clin Psychol. 1999; 67: 177-185. 
 
69        Cannon G. Dieting Makes You Fat. London: Virgin Digital; 2019. 
 
                         FOLLOW-UP STUDIES OF OBESITY TREATMENT 19 
70 Pietilainen KH, Saarni SE, Kaprio J, Rissanen A. Does dieting make you fat? A twin 
study. Int J Obes. 2012; 36: 456-464. 
 
71 Bombak A. Obesity, health at every size, and public health policy. Am J Public










Table 1. Characteristics of the included studies 







Cooper 2010 CBT/BT* Hospital 3 years -1.4% 99 
Hensrud 1994 Provided meals Hospital 4 years -1.8% 24 
Olszanecka-
Glinianowicz 2012 Diet and exercise Unknown 5 years -0.4% 30 
Pekkarinnen 1997 VLED/BT Hospital 5 years -8.4% 35 
Schwarzfuchs 2012 Diet Workplace 4 years -1.9% 332 
Stalonas 1984 Diet and exercise Advertisement 5 years +6.7% 36 
Vogels 2005 VLED Advertisement 3 years +0.8% 91 
Wadden 1989 VLCD/BT Unknown 5 years +2.0% 76 


































Table 2. Linear Spline Regression 
Coefficients Estimate 95 % CI Std.Error T value P value 
Intercept 100 99.2 – 100.8 0.43 232.8 > 0.000 *** 
Treatment phase -0.73 -0.84 – 0.63 0.05 -13.5 > 0.000 *** 
Follow-up phase 0.14 0.12 – 0.16 0.01 12.6 > 0.000 *** 





























































































































Figure 4: The percent of mean weight change across all studies over time with simulated data 
points, using spline regression. 
 
